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ABSTRACT 
Cylindrical shells such as aboveground steel storage tanks are widely used to store gases, chemicals and fuels. 
Stiffener rings are introduced to prevent cylindrical shells from buckling due to wind loads. The current top wind 
stiffener design rules used in the USA for such cylindrical storage tanks are specified in API 650. However, the 
design methodology of top stiffener rings is overly conservative. Therefore, relaxation of the design rules for the 
top stiffener is investigated in this study. The API 650 mandated top stiffener size was reduced to the same size 
as the mandated intermediate stiffener ring in this study. Finite element analysis (FEA) was used to perform 
simulations for different tank models to obtain buckling loads. Geometrically nonlinear analysis including 
imperfections (GNIA) was also introduced to imitate realistic behaviors. The buckling loads were found to be 
larger than the required design pressure. This study found that for cylindrical tanks that require one intermediate 
stiffener, the size of the top stiffener can be reduced to the same size as the intermediate stiffener: producing 
more economical designs. 
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